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The present invention relates to Wave generat 
ing Systeins and more particulariy although ot 
necessarily exclusively to Wave generators of the 
television defection variety. 

in one of its aspects the present invention deals 
more directly with a Sinple but stable apparatus 
for producing Synchronized saw-tooth deflection 
signals for use in television receivers. 

Via Eny instances arise in the electronic art 
Where it is necessary to provide a stable periodic 
defection influence on an accelerated electron 
beam. OSciographs, oscilloScopes, television ki 
neScopes, television camera tubes, radar Viewing 
tubes etc., are typical examples of Such tech 
niques. 
In the television art, however, and particularly 

that branch having to do with the design and 
ananufacture of television receivers for home use, 
Such cathode ray bean deflection circuits aS Inay 
be necessary naust be simple and inexpensive 
Without Sacrificing to too great an extent the de 
sirable qualities of stability and wave form ac 
curacy. The problems attending the design of 
Suitable defiection circuits for television use are 
fully treated in an article entitled “Television 
Defection Circuits' by A. W. Friend appearing 
in the RCA Review for March 1947. Another arm 
ticle entitled “Magnetic Deflection Circuits for 
Cathode Ray Tubes' by Otto H. Schade appear 
ing in the RCA Review for September 1947, fur 
ther treats the Subject of television defection 
CircuitS. 

Experience has shown that one of the Ingst der 
sirable types of defection circuit arrangement 
for television receivers is that Which takes advan 
tage of the inherent Stability of the Sine Wave os 
ciliator. AltiVibrator and blocking Oscillatoi 
types of deflection circuits such as for example 
shown in U. S. Patent 2,436,663 by D. E. Nogaard 
entitled “Sawy Tooth Wave Generator' aid U. S. 
Patent 2,284,378 by R. B. Dome entitled “Deflec 
tion Circuit' although perhaps Sinpler in Cir 
cuitry than Some sine Wave oscillator systems are 
generally regarded as being less desirable for 
reasons of Stability and noise immunity. None 
theless, deflection circuits of the general type 
represented by these patents find fayor in tele 
vision receiver manufacture because of the above 
mentioned consideration of reduced cost and 
Simplicity. 

Miost prior art schemes for using a sine Wave 
Oscillator as a basis for Saw-tooth deflection volt 
age or current generation assume rather connpleX 
and expensive forms because of the transitional 
process usually employed of changing the devel 
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Oped Sine Wave oscillation into a saw-tooth Wave 
for . A particularly Successful deflection Circuit 
Of this type is shown in U. S. Patent 2,46,112 eine 
titled “Deflection Circuit' by Antony Wrigint, et, 
al., issued January 25, 1949. In this particular 
circuit a sine wave type oscillator is adjusted to 
produce a distorted Wave form the peak of which 
is adapted to actuate a conventional Saw-tooth 
discharge tube. The wave form deveioped acroSS 
the SaW-tooth capacitor with which the SaW-tooth 
discharge tube is in shunt, is then applied to a 
deflection output amplifier which drives the de 
fiecting means for the television receiver. It is 
thus Seen that three circuit steps are exployed: 
First, the generation of a control voltage by a 
Sine Wave type oscillator; Second, the distoring 
of this wave forms to properly actuate a defec 
tion wave form generator; and third, the appli 
cation of the deflection wave form to a power 
amplifier. 

It is, therefore, a purpose of the present inven 
tion to provide a defection circuit based upon 
Sine wave oscillator action which is Substantially 
Sinpier than any known prior art defection air 
rangements of this type. 

It is another purpose of the present inventioi 
to so modify the circuitry and operation of the 
conventional Sine Wave oscillator So that a SaWr 
tooth defection wave form may be simply and 
inexpensively obtained. 

In the realization of the above objectS, the 
present inventioin contemplates the use of an 
electron discharge tube as a class C type OSci 
lator in which current ficWS for OEnly a glion of 
the sile Wave cycle. A saw-tooth discharge ca 
pacitor and associated charging circuit for the 
capacitor is then connected in Shun. With the 
Oscillator tube so that the saw-tooth capacitGr 
will be discharged during the conduction interval 
of the oscillator tube. The conduction interval 
of the sine Wave oscillator is then in accordai Ce 
with the present, invention shortened by the ap 
plication of a regenerative control pulse to the 
oscillator so that the “fly back' interval of the 
developed saw-tooth wave form will be sufficiently 
shortened. 

it therefore becomes another object of the 
present invention to provide a, Sine wave oscil 
lator circuit of the class C variety in which the 
periodic conduction intervais of the tube may be 
substantially shortened. 
A more complete understanding of the pieS 

ent invention as well as additional objectS and 
features of advantage will be gained through a 
reading of the following description eSpecially 
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When take in connection with the accoin painy 
ing drawings in Which: 

Figure 1 is a coli bination Schematic and block 
and diagrammatic representation of one embodi 
ment of the present invention as applied to a 
magnetic deflection Circuit, for a cathode ray 
tube. 
In Figure 2 is a graphical presentation of cer 

tain wave forms encountered in the practice of 
the present invention. 
Turning now to Figure 1, there is shown at the 

upper central portion of the figure a discharge 
tube () connected as a sine wave oscillator. The 
anode 2 of the oscillator tube is connected with 
feed back winding A of the oscillator transformer 
6. The output of the tube 0 is thereby regener 

atively fed back into the resonant input circuit 8 
of the oscillator tube 0. The resonant circuit, 8 
is capacitively coupled by a capacitance 20 to the 
control electrode of the tube 0. Resistance 22 
provides a suitable ground return for the oscilla 
to control electrode. A positive potential is ap 
pied to the anode 2 of the oscillator tube 
through resistor 24 which is of a value Suitable 
for use as a charging resistance for a saw-tooth 
capacitor such as 26. Variable resistances 28 in 
Series with capacitor 26 acts as a conventional 
peaking resistance. Saw-tooth Wave form 32 ap 
pearing acroSS the saw-tooth capacitor and peak 
ing resistance combination is coupled via capaci 
tor 34 to the grid 36 of the deflection output an 
plifier discharge tube 38. A ground return re 
Sistance 4 is, of course, provided for the control 
electrode 36. 
The precise form of the deflection output stage 

used in conjunction with the present invention 
is not of particular concern. The reaction scan 
ning Output Stage connected With the discharge 
tube 38 is therefore only exemplary of one form 
Of the deflection output Stage which may be suc 
cessfully excited by the saw-tooth deflection 
voltage developed by the present invention. The 
circuitry connected to the output of the discharge 
tube 38 is fully described in the service manual 
for the RCA Television Receivers 2T50 and 2T60 
published May 19, 1950, and released by the RCA 
Victor Division of the Radio Corporation of 
America. Briefly the anode 42 of the output tube 
38 is connected through the primary 44 of an 
auto transformer 46 to the horizontal deflection 
yoke winding 48 associated with the kinescope 5 9. 
The lower terminal of the deflection yoke wind 
ing A8 is connected through width control resist 
ance 52 and 'B' boost capacitor 54 to the upper 
terminal of the linearity control inductance 56. 
The lower terminal of the linearity control in 
ductance 56 is then in turn connected. With a 
pOSitive power Supply terminal 58. A damper 
tube 60 is connected in shunt with the defection 
yoke winding 48 through the 'B' boost capaci 
tor 54. High voltage transition across the high 
impedance Secondary 62 of the auto transformer 
66 are rectified by the high voltage rectifier 66 
to produce a suitable accelerating potential for 
the Second anode 68 of the kinescope 50. 

RegardleSS of the form of electromagnetic de 
flection circuit used, there will appear across the 
impedance in the load circuit of tube 38 a high 
amplitude transient concurrent with the steep 
edge of "fly back' portion of the saw-tooth de 
flection wave form. This pulse is indicated at 
70 and occurs during the downward going portion 
72 of the saw-tooth wave form at 32. 
According to the present invention this positive 

going pulse T0 is fed back via capacitor 74 to 
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4. 
the control electrode 76 of the oscillator tube 0. 
Furthermore, the fly back pulse 70 is applied to an 
automatic frequency control comparator circuit 
shown in block form at 78 which compares the 
tinning of the incoming horizontal Synchronizing 
signal with the timing of the fly back pulse 0. 
The output of the A. F. C. circuit 8 is a D. C. 
control potential which is filtered by means of 
capacitor 80 and is applied through resistance 82 
to the grid 84 of a frequency control tube such 
as 86. Tube 86 is provided With a conventional 
cathode resistance 38 and is suitably by-passed 
by capacitor 99. The anode 92 of the frequency 
control tube is connected With the upper end of 
the oscillator input tank circuit 8 and is Sup 
plied with positive bias potential through the 
connection of the lower extremity of a power 
Supply terminal 9A. The anode-control electrode 
capacity of the frequency control circuit tube 
86 along with the rather low value of resistance 
82 allows typical reactance tube operation of the 
frequency control tube 86. The coupling capac 
itor 20 previously described blocks the positive 
D. C. potential appearing on the input tank cir 
cuit from the control electrode 3 of OScillator 
tube (). 
The Operation of the present invention is Sub 

stantially as follows. The coupling between 
Windings 4 and 8 of the oscillator transformer 
f6 is adjusted so that the tube it operates as a 
conventional Sine Wave oscillator of the class C 
variety. That is, conduction in the tube occurs 
Only duirng a portion of the sine wave period. 
The relative duration of the conduction period 
nay, as in most Sine WaWe OScillator circuits of 
this type, be altered by changing the time con 
Stant of coupling capacitor 2 taken with ground 
return resistor 22. The value of this time con 
stant and the resistance value of resistor 22 will 
deterinine the bias on the control electrode of 
the tube 0 and hence the point at which the 
tube C COnducts. In accordance with the present 
invention, however, the positive potential for the 
anode of oscillator tube 0, as previously de 
Scribed, is supplied through a resistor 24 which 
also acts as a charging resistor for a saw-tooth 
capacitor 26. Thus, during non-conduction of 
the discharge tube 0 the saw-tooth capacitor 
will charge virtually linearly until the oscillator 
tube () conducts. Upon conduction saw-tooth 
capacitor 26 Will discharge through the tube 
to form the “fiy-back’ portion of the saw 
tooth wave form. Under normal conditions 
the resulting Wave form appearing across the 
capacitor 26 would appear as shown in Fig 
ure 2d. The Substantially Straight line portion 
96 of the saw-tooth wave will represent linear 
Charging of the capacitor 26 during non-conduc 
tion of the discharge tube while the steep near 
vertical portion 98 of the Wave represents the 
drop in voltage at the upper terminal of capacitor 
26 With respect to ground, upon conduction of 
the discharge tube (). 
Without Special leasures of the type provided 

by the present invention and presently to be 
described, the Wave form in Figure 2d would not, 
be entirely suitable for defection purposes since 
the lower extremity of the “fly-back' portion 98 
of the saw-tooth wave forin will be followed by 
a portion of a Sine wave signal variation. 
This is due to too long a period of conduction of 
the discharge tube . From the wave form 2a, 
it can be seen that the tube 0 becomes non 
conducting at 02 at which time the charging of 
the capacitor 26 commences. This irregularity 

- - 
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in deflection waveform is overcome by the pres 
ent invention through the application of the 
rather short trace fiy-back pulse it to the con 
tro electrode of the oscillator tube 9 described 
hereirai ove. She application of the positive 
going fly-back pulse 2 as indicated, produces a 
very short period of heavy condiction through 
the tune 3. This causes a very quick discharge 
of the saw-tooth capacitor 2S and With the aid 
of peaking resistoi' 23, provides the ideal wave 
form sinown in Figure 2). The reduced period 
of conduition in tube C prevents the appearance 
of the sine wave portion is discussed above. 
The A. S. C. conparator circuit, 3 and its 

action on the frequency control reactance tube 
38 to change the resonant frequency of tile OSci 
iator input circuit, 8 forms no part of the pies 
eit, invention. A suitable A. F. C. Coriparator 
circuit, and frequency control arrangenient, is 
fuily described in the above referenced U. S. Fat 
ent, 2,468,112 by Antony Wright et al. 

Froin the ailove it will be seen that the appli 
cant, has provided a new and useful deflection 
Waye for a generating circuit having a high fire 
quency-stability which is comparable to a sine 
Wave oscillator but yet, directly derives from the 
Sine Waye (scillator a saw-tooth deflection Wave 
form of the type usually produced in the prior art 
by tubes and circuity separate from and in addi 
tion to the Sine wave oscillator. , is also appar 
ent, froin the foregoing teaching that, although 
specific tube types have been shown, other types 
of allegtron discharge tubes may be advantageously 
employed. Furthermore, it is anticipated that 
although the regenerative fly back pulse derived 
froin the defection output, circuit forns a con 
venient way of shortening the conduction period 
of the sine Wave oscillator , other means inay be 
provided for deriving synchronous pulses suit 
able for decreasing the conduction period of the 
oscia to 8. It is further within the Scope of 
the present, invention that such a feed back pulse 
be applied to other electrodes of the oscillator 
tube than inerely the control electrode. Proper 
choice of feed back pulse polarity will have to be 
rade of course in order to insure that the fead 
back pulse acts to reduce the conduction period of 
the oscillator tube. 

Having thus described my invention what is 
claired is: 

1. In an electrical circuit the comination of, 
a class C type sine wave oscillator comprising an 
electron discharge device having an input and 
output, connection with a feedback coupling there 
between said feedback coupling being so a d 
ji:sted that said discharge device is rendered coin 
ductive only during a portion of the Sine Wave 
cycle, means coupled with said oscillator for 
developing a pulsed wave form in synchronisin 
with said oscillator said pulsed wave form hav 
ing a peak of shorter duration than the con 
duction period of said discharge device, and means 
for legeneratively applying said pulsed wave form 
as additional feedback to said discharge device 
Such as to periodically shorten the conduction 
time of said discharge device. 

2. Apparatus according to claim 1 wherein said 
electron discharge device is connected for periodic 
discharge of a saw-tooth generating capacitor 
during conduction periods of Said discharge de 
vice. 

3. In an electromagnetic defection Systerl, a 
first electron discharge tube having at least an 
anode, a cathode and a control electrode, an in 
put circuit connected between said control elec 
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6 
trode and cathode, an output circuit connected 
between Said anode and said cathode, oscillatory 
means for regeneratively coupling said input and 
output circuits to produce substantially sinusoidal 
Oscillation in the input circuit of said discharge 
tube Said discharge tube having a period of coin 
duction of only a portion of one-ihalf cycle of 
the Sinusoid, a S&W-tooth capacitor and associ 
ated charging circuit connected with said out 
put circuit for periodic discharge of the capac 
itGr to produce a saw-tooth deflection waveform 
Wave, Wave shaping in eans connected with said 
capacitor for converting a portion of said saw 
tooth waveform into a control pulse waveform 
which is of shorter duration than said discharge 
tuie conduction period, and means for applying 
Said shorter duration control pulse wavefora 
directly to Said control electrode in regenerative 
relation thereto. 

4. Apparatus according to clairin 3 whereira said 
Wave shaping means comprises a reaction scan 
ning deflection amplifier designated for excita 
tion of an electronagnetic deflection yoke and 
Wherein Said control pulse represents the fly-igack 
transient of said saw-tooth wavefora acting on 
the inductive load presented by Said deflection 
yoke. 

5. An electrical circuit, according to claim 1, 
Wherein there is additionally provided a source 
of Synchronizing pulses and an automatic fre 
quency control circuit coupled with said syn 
chronizing Signal source and said oscillator for 
conti'olling the frequency of said oscillator in ac 
cordance With Said Synchronizing signal. 

6. In a cathode ray beam deflection system, the 
Combination of a sine wave oscillator including 
an electron tube, said electron tube having at 
least an anode, a cathode, and a control elec 
trode, a Source of Synchronizing signals, an in 
put circuit connected to said control electrode, 
Said input circuit including a parallel resonant 
circuit, said parallel resonant circuit having a 
resonant frequency Substantially equal to the 
frequency of oscillation of said sine wave oscil 
lator, an output circuit connected to said anode, 
Said output circuit being regeneratively coupled 
to said input circuit, the output circuit of Said 
Sine Wave oscillator including means for provid 
ing a sawtooth shaped waveform, an amplifier 
having an input and an output circuit, a con 
nection from Said amplifier input circuit to said 
Sawtooth providing neans, an inductive load, a 
connection from said an plifier output circuit to 
Said inductive load, a feedback loop from said 
inductive oad to the input circuit of said sine 
Wave oscillator electron tube and an autoinatic 
frequency control system responsively coupled to 
Said Synchronizing Signal Source and Said OSeim 
lator so as to stabilize the operating frequency 
of said oscillator in accordance with said Syn 
chronizing signals. 

7. in a cathode ray bean defection system, 
the combination of a sine Wave oscillator includ 
ing an electron tube, said electron tube having 
at least an anode, a cathode and a control elec 
trode, an input circuit connected to said control 
electrode, said input circuit including a parallel 
resonant circuit, said parallel resonant circuit 
adapted to control the frequency of oscillation of 
said sine wave oscillator, an isolating impedance 
included in said input circuit between said con 
trol electrode and Said resonant circuit, an out 
put circuit connected to said anode, neans for 
regeneratively coupling said output circuit to said 
input circuit, means connected to Said output cir 
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cuit for providing a sawtooth shaped waveform, 
an amplifier having an input and an output, Said 
amplifier input connected to said sawtooth pro 
Viding means, an inductive load, said amplifier 
output coupled to said inductive load, and a feed 
back loop from Said inductive load to the coin 
trol electrode side of Said isolating impedance. 

8. In a cathode ray beam deflection system, a 
Sine wave oscillator including an electron tube, 
Said electron tube having at least a cathode, an 
anode, and a control electrode, a parallel 
resonant circuit, Said parallel resonant circuit 
having a resonant frequency Substantially equal 
to the frequency of oscillation of said Sine Wave 
oscillator, a capacitor, said parallel resonant cir 
cuit Connected through Said capacitor to Said 
control electrode, said anode electro-magnetically 
Coupled to Said parallel resonant circuit, Sawtooth 
shaping means connected to said anode, an al 
plifier having an input and an output, Said ann 
plifier input connected to said sawtooth shaping 
means, and said amplifier output being regen 
elatively coupled to the control electrode side of 
said capacitor. 

9. In a Cathode ray beam deflection Systern, a 
Source of Synchronizing signal, a Sine wave oscil 
lator including an electron tube, said electron 
tube having at least a cathode, an anode, and a 
control electrode, a parallel resonant circuit, said 
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parallel resonant circuit adapted to control the 
frequency of oscillation of said sine wave oscil 
lator, a capacitance, said parallel resonant cir 
cuit coupled to said control electrode by means 
of said capacitance, means for electro-mag 
netically coupling said anode to Said parallel 
resonant circuit, Sawtooth shaping Ineans con 
nected to said anode, an amplifier having an in 
put and an output, said amplifier input connected 
to said sawtooth shaping means, said amplifier 
output regeneratively coupled to the control elec 
trode of said sine wave oscillator electron tube, 
and a reactance tube frequency control circuit 
connected in shunt with said parallel resonant 
circuit, frequency comparing means coupled with 
said reactance tube circuit and responsive to Said 
synchronizing signal Source and said oscillator 
for stabilizing the operation of Said oscillator. 
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